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Specifications 

1 . Name of the Invention 

Surface Treatment Method and Device 

2 . Scope of Patent Claims 

(1) A siuface treatment method in which an elastic 
rubber ring partially seals the boundary 
circumference between the treatment portion and the 
non-treatment portion of parts necessary for chemical 
surface treatment, the treatment portion constitutes a 
section of the intemal circumference of an airtight 
surface treatment container, the inside of the airtight 
surface container is filled with treatment fluid, and 
chemical treatment is performed on the treatment 
portion. 

(2) A surface treatment device in which the boundary 
circumference between the treatment portion and the 
non-treatment portion is partially sealed with an 
elastic rubber ring, and the treatment portion makes 
up a portion of the intemal circimiference of an 
airtight chemical surface treatment container filled 
with treatment solution. 

3. Detailed Explanation of the Invention 

This invention comprises a method and 
device for the partial surface treatment of parts 
necessary for chemical surface treatment, and the 



"chemical treatment" stated here shall include 
electrolytic treatment and non-electrolytic treatment; 
specifically, this will include electric plating, non- 
electrolytic plating, electrolytic etching, non- 
electrolytic etching, electropolishing, and chemical 
polishing treatment. 

With regard to the chemical treatment of 
accessories, a method of soaking the accessory in a 
trough of treatment solution is conventionally taken, 
and in the case of partial treatment, a method is 
known which soaks only the treatment portion in a 
solution trough. However, with this method, it 
becomes impossible to avoid incidentally soaking 
imnecessary portions of the accessory when the shape 
of the accessory is complex, leading to plating of 
unnecessary portions, which is imeconomical. There 
is also a known method in which the non-treatment 
portions are covered with tape, but when the shape of 
the part is complex in such cases, the covering 
operation becomes extremely difficult. There is also a 
known method that applies a melamine resin-type 
paint to the entire part, then isolates the treatment 
portion by removing the paint of the treatment 
portion, and soaks the part (Japanese Unexamined 
Patent Application Publication No. S55-2 1 549). 
However, there is the inconvenience that it is difficult 
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to remove the paint in cases in which the shape of the 
treatment portion is complex. Furthermore, this 
method is uneconomical due to the fact that when the 
treatment portion is to be cleaned, it is necessary to 
clean the entire accessory, including the non- 
treatment portion. 

This invention reviews the conditions stated 
above, is able to precisely treat the treatment portion 
of the accessory, and is economical because loss is 
minimal due to the fact that the treatment solution 
does not have contact with any portion of the 
accessory besides the treatment portion. Furthermore, 
this invention has the purpose of providing a surface 
treatment method and device in which automation is 
simple. The treatment method has the defining 
characteristics that: an elastic rubber ring partially 
seals the boundary circumference between the 
treatment portion and the non-treatment portion of 
parts necessary for chemical surface treatment, the 
treatment portion constitutes a section of the internal 
circumference of an airtight surface treatment 
container, the inside of the airtight surface container 
is filled with treatment fluid, and chemical treatment 
is performed on the treatment portion. The device has 
the defining characteristics that: the boundary 
circiunference between the treatment portion and the 
non-treatment portion is partially sealed with an 
elastic rubber ring, and the treatment portion makes 
up a portion of the internal circumference of an 
airtight chemical surface treatment container filled 
with treatment solution. Furthermore, with regard to 
the exchange of cleaning fluid and treatment fluid, 
the primary valve operations and the conversion of 
coimection arrangements are can be easily performed 
after removing the preprocessing fluid by blowing air 
into the airtight coiitainer, as can be seen in the 
examples of embodiment stated in detail below. 

The following is an explanation of this 
invention based on the diagrams. 
(1) Here we describe the [soaking] treatment of the 
interior axis oscillation portion of the gears. 

[Soaking] treatment is conventionally 
performed by soaking the entire gear in formic acid 
salt solution, cleaning the entire gear, and applying 
with a spray an agent containing disulfide 
molybdenum to the interior axis oscillation portion of 
the gear. Therefore, not only is this method 
uneconomical due to the fact that parts other than the 
treatment portion are incidentally soaked, but it also 
brings forth the problem that the operational 
environment deteriorates due to the use of the spray. 

Fig. 1 is a vertical-section front elevation 
diagram that depicts the airtight chemical treatment 
container for surface treatment by means of this 
invention. Two gears, 1 and 1 are stacked vertically 
and parallel through spacer 2, which is made from an 



insulating disk (resin, for example). The toric rubber 
seal 3 (ring) is established in aperture 2a, which is 
established at the center of spacer 2. Seal 3 slightly 
protrudes vertically fi:om the top and bottom of 
spacer 2, the tips of these protrusions connect with 
gear 1 and gear 1 and tie 4 is formed between gear 
1 , gear 1 ' and spacer 2. Jig 5 that includes the flat 
wall surface 5 a, which faces the lower surface of gear 
1 has aperture 5b at its center, and the toric mbber 
seal 6 (ring), which protrudes slightly above wall 
surface 5a and connects to the lower surface of gear 
1 is established along the rim of aperture 5b. Tie 7 
is established between the lower surface of gear 1 ' 
and the flat wall siirface 5a. Jig 8 that includes the 
flat wall surface 8a, which faces the upper surface of 
gear 1, has aperture 8b at its center, and the toric 
rubber seal 9 (ring), which protrudes slightly below 
wall surface 8a and connects to the upper surface of 
gear 1, is established along the rim of aperture 8b. 
Tie 10 is established between the upper surface of 
gear 1 and the flat wall surface 8a. The outer surfaces 
of gear 1, gear 1 *, spacer 2, jig 5, and jig 8 all have 
the same radius, and the cylinder 1 1 , which is 
fastened to the outer surface 5 c of jig 5, is 
[connected] with gear 1, gear 1 spacer 2, and jig 8, 
and maintains each of them concentrically. 
Furthermore, the [axis] oscillation portions la and 
Ta of the inner surfaces of gear 1 and gear l\ and 
the inner surfaces of the rubber seals 3, 6, and 9 all 
have the same radius, and are arranged 
concentrically. These make up the airtight chemical 
treatment chamber 12, which has one cylindrical 
surface. Aperture 5b decreases in size in the 
downward direction, and becomes the exit and 
entrance 13 on the lower surface of jig 5 for the 
airtight chamber 12. Aperture 8b decreases in size in 
the upward direction, and becomes the exit and 
entrance 13* on the upper surface of jig 8 for the 
airtight chamber 12, 

Fig. 2 is shows one example of embodiment 
of the surface treatment device of this invention. The 
airtight container 14 is designed such that it is 
compressed and rationed from both the top and the 
bottom of the arranged jigs 15 and 16, and the 
pathway 17, which is established in the direction of 
the arranged jig 15 above, connects with the 
exit/entrance 13* as it maintains a liquid seal through 
O-ring 18, which is established on the surface of jig 
15 on the side of jig 8. Also, the pathway 19, which is 
established in the direction of the arranged jig 16 
below, connects with the exit/entrance 13, as it 
maintains a liquid seal through O-ring 18*, which is 
established on the surface of jig 16 on the side of jig 
5, By loosening the allowance of the arranged jigs 15 
and 16 with respect to the airtight container 14, 
container 14. is able to oscillate from left to right 
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between j igs 15 and 16, and it is able to connect each 
of the exit/entrances 13' and 13 of container 14 with 
different pathways 20, 21, 22, and 23. 24, 25. 
respectively. 26 is an O-ring. 

With regard to the cleaning device 27, the 
inside of tank 28, which contains trichloroethylene 
solution (or freon), is divided in the middle (the 
partition) 28a into two troughs, and established in the 
lower portion of the collecting trough 29 is heater 30, 
which heats the trichloroethylene solution. 
Established in the upper portion of tank 28 is the 
cooling device 31, which condenses the 
trichloroethylene vapor that is emitted from heating, 
and a collecting plate 33 is established to send the 
condensed vapor to the accumulation trough 32. 
Also, the purifier 34, which purifies the 
trichloroethylene solution of collecting chamber 29 
and sends it to the accumulation trough 32, is 
connected to tank 28, 

Within the pre-treatment device 35, 
established in the lower portion of tank 36, which 
contains nitric acid salt solution, is heater 37, which 
regulates the nitric acid salt solution to the treatment 
[density]. The solution-regulating device 38, which 
regulates the density of the nitric acid salt solution, is 
connected to the side of tank 36. 

Within the cleaning-water apparatus 39, the 
circulation-water tank 40 and the cleaning-water tank 
41 are established, and tanks 40 and 41 are connected 
through the cleaning-water device 42. 40' is a filter. 

[Soaking] treatment device 43 is made from 
tank 44, which stores the [soaking] treatment solution 
(molybdenum disulfide). 

Within the diagrams, V indicates a valve, 
and P indicates a pump. Pathway 17 connects to the 

compressed gas cylinder 46 through valve V ^, , 

which is established above arrangement 45, connects 
to vapor trough 47 inside tank 28 through valve Vvi 
and pump Pvi, and connects to the inside of 

accumulating trough 32 through valve V ^ and pump 

P ^, . Pathway 19 connects to the vapor trough 47 

through valve V j , which is established above 
arrangement 48. Pathway 20 connects to the 
compressed gas cylinder 46 through valve V , 

which is established above arrangement 49, and 
connects to the upper portion 50 of tank 36 through 

valve [V ]. Pathway 21 connects to the compressed 

gas cylinder 46 through valve V ^3 , which is 

established above arrangement 51, and connects to 
the middle of the cleaning- water of tank 41 through 

valve V ^3 and pimip P ^3 . Pathway 22 connects to 



the compressed gas cylinder 46 through valve V^^, 
which is established above arrangement 52, and 
connects to space within tank 44 through valve V . 
Pathway 23 connects to the pre-treatment [soaking 
solution] within tank 36 through valve [V3 ] and 

pump [P ^3 ], which are established above 
arrangement 53. Pathway 24 opens into tank 40 
through valve V 3 , which is established above 

arrangement 54. Pathway 24 is arranged such that 
water pours into filter 40*. Pathway 25 is connected 
to the inside of the [soaking] treatment solution 

trough of tank 44 through valve V 4 and pump P ^4 , 
which are established above arrangement 55. 

The following is an explanation of the 
surface treatment methods of this invention using the 
device detailed above. 

a) Installation: Place gear 1 ' on top of jig 5 
(Fig. 1), then place gear 1 through spacer 2. Place jig 
8 from the upper direction, and take the resulting 
creation as 1 block of the airtight container 14. Then 
insert the airtight container 14 between the arranged 
jigs 15 and 16 (Fig. 2), and after arranging 
exit/entrances 13 and 13* to a position connecting 
with pathways 19 and 17, respectively, fasten and 
secure container 14 with jigs 15 and 16 both upwards 
and downwards. 

b) Cleaning: To clean the device, operate the 
pump P ^, , open valve V ^, and V , , stop all other 
pimips, close all other valves, run trichloroethylene 
(or freon) solution through the airtight container 14, 
and return the solution to the collecting trough 29 
through arrangement 48. Operate Pvi and Vvi and 
steam clean as necessary. Also, operate purifier 34 as 

necessary. Next, open valves V , V ^ , , V , , and 

V ^, , and after expunging the trichloroethylene from 

arrangements 45, 48, and the airtight container 14, 
close aU of the valves. 

c) Pre-treatment: Move the container 14, and 
fasten exit/entrances 13' and 13 such that they 
connect with padiways 20 and 23. Then open valves 

V 3 and V ^3 , operate pimip P ^3 , introduce and 

circulate the pre-treatment solution into container 14, 
and conduct pre-treatment for as long as necessary. 

Then turn off the power supply of pump P.^3 , open 

valves V 2 , V ^2 and V , and after removing with 

pressurized air the pre-treatment fluid from within the 
circuit, close all of the valves. 
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d) Flushing: After connecting container 14 to 
pathways 21 and 24, operate valves V ^3 , V 3 , V ^3 

and pump P ^3 as done above, and after cleaning with 
purifying solution, remove the water from within the 
circuit with pressurized air. 

e) Soaking treatment: After connecting 
container 14 to pathways 22 and 25, operate valves 

V ^ , V ^4 , V ^4 , and pump P ^4 , circulate the soaking 
treatment solution into the container, conduct soaking 
treatment for a prescribed length of time, and remove 
the treatment solution from the circuit with 
pressurized air. 

As in the example of embodiment through 
this invention explained above, this method is 
economical in the sense that there is negligible waste 
of treatment solution and cleaning solution, and 
because the treatment process is conducted within a 
closed circuit, there is no threat of deteriorating the 
operation environment. Furthermore, automation is 
simple. 

(2) Here we describe ahnite treatment of the ring and 
upper portion of the piston. 

Almite treatment is conventionally 
performed by masking the non-treatment portion of 
the accessory and soaking the entire part in treatment 
solution. Therefore, this method is not only 
uneconomical in that it induces the waste of 
treatment solution, but the masking process has 
become very difficult. 

Fig. 3 is a vertical-section front elevation 
diagram that demonstrates the case in which the 
airtight container from the surface treatment device 
of this invention was employed to perform almite 
treatment. Jig 57, which has the cylindrical interior 
surface 57a, connects in a unified manner to jig 56, 
and jig 58, which has the cylindrical interior surface 
58a, connects [illegible] freely with interior surface 
57a. These jigs 56, 57, and 58 are composed of 
insulating materials (resin, for example). Piston 59 is 
connected facedown to the interior surface 58a of jig 
58, and is maintained at prescribed locations by the 
preserving material 72. After opening space, the 
lower edge of piston 59 is connected to hole 60, 
which is established in jig 56. The space between the 
border between the treatment surface and the non- 
treatment surface of piston 59 and the upper portion 
of hole 60 is sealed across the lower edge 61a of the 
toric seal 61 established on the lower edge of aperture 
58a of jig 58. The airtight chamber 62, which 
comprises piston 59, hole 60, and seal 61 (ring), has 
pathway 63A on the upper edge of the wall on the 
side of hole 60. Pathway 63 A perforates the 
unifomily secured junction material through jig 57 
and the outer wall of jig 57, and opens into the upper 



edge of area 64, creating the exit/entrance 65. The 
bottom surface of hole 60 has a cone that narrows in 
direction of the center, and the pathway 63B, which 
is established on the lower edge, perforates jig 57 and 
the connecting material 64, opening into the lower 
edge of area 64 and forming the exit/entrance 66. The 
cone surface of hole 60 has several apertures, and 
electrode 67 (platinum or lead, for example) is 
established on a plate surface that has approximately 
the same radius as piston 59. The shape of electrode 
67 is determined such that the distance between 
electrode 67 and the top 59a of piston 59 is constant. 
Also, on the wall of hole 60, two toric electrodes 69 
(platinum or lead, for example) are buried at equal 
intervals in the ring 68 of piston 59. As shown 
conceptually in the diagram, cathodes with 
electrification ability are connected to electrodes 67 
and 69 when necessary, and an anode is connected to 
piston 59. Also, jigs 56, 58, and piston 59 are 
uniformly rationed with clamp 70 as the dotted line 
indicates. 71 is the piston cylinder for clamp 70, and 
71a is the piston rod. 

In Fig. 2, the airtight container 73 from the 
example of embodiment in Fig. 3 is installed by 
replacing the pre-treatment solution from tank 36 
with anodizing solution (oxalic acid, for example), 
and replacing the airtight container 14 in the surface 
treating device in which cleaning solution from tank 
44 is replaced with sealing solution (boiling water, 
for example). 

Next, we explain the surface treatment method of 
this invention in cases in which the ahnite treatment 
device detailed above is employed. 

a) Installation: Place jig 58, which contains 
piston 59 at a prescribed position within interior 
surface 58a, on top of jig 56, and imiformly secure 
jigs 56, 58, and piston 59 with clamp 70. Next, fasten 
the linking material 64 between the arranged jigs 15 
and 1 6 from Fig. 2, and after positioning 
exit/entrances 65 and 66 such that they connect with 
pathways 17 and 19, respectively, fasten and secure 
material 64 from both the top and the bottom of jigs 
15 and 16. 

b) Cleaning: Perform in the same manner as in 
example of embodiment (1). 

c) Flushing: After fastening container 73 on the 
side of pathways 21 and 24, conduct flushing in the 
same manner as in example of embodiment (1). 

d) Anodization: After moving container 73 and 
fastening it on the side of pathways 20 and 23, open 

valves V ^ and V > operate pump P » ^® 
interior of airtight container 73 with anodizing 
solution, and apply a poteiitial difference such that 
the piston 59 is positive and the electrodes 67 and 69 
are negative. After completing this anodization 



process, remove the potential difference, open valve 
V ^3 , and remove the solution from the circuit with 
pressurized air. 

e) Sealing treatment: After cleaning the water 

in the same manner as that which is prescribed in c) 
above, send the boiling water from tank 44 to 

container 73 through valves V ^ , V , and pump 

As explained above, in this example of 
embodiment, not only is this method economical in 
the sense that there is negligible waste of treatment 
solution, but it also has the advantage that it 
simplifies the operation process by making the 
masking operation unnecessary. 
(3) Here we describe the process of chrome plating 
the interior surface of the piston. 

Plating is conventionally performed by 
soaking the entire accessory. The plating process is as 
follows: (i) resin removal, (ii) flushing, (iii) etching, 
flushing, (iv) smut removal, flushing, (v) nitric acid 
treatment, flushing, (vi) zincate treatment, flushing, 
(vii) chrome plating, flushing, and (viii) cleaning. 

Fig. 4 is a vertical-section front elevation 
diagram that demonstrates the case in which the 
airtight container from the surface treatment device 
of this invention was employed to perform chrome 
plating, and Fig. 5 is the cross-section of V- V. The 
cylindrical jig 74 has on its upper surface the 
cylindrical hole 74 \ and after leaving space, piston 
75 is stored facedown within hole 74*, and piston 75 
is fixated to jig 77 through the sealing ring 76 from 
the preserving element 78. The preserving element 78 
is made from the nut 81 that fixates the T-shaped 
element 79 to disc 80 after the T-shaped element 79 
and the disk 80 are [joined] at the T-shaped element. 
The jig 77, which fixates piston 75, is comprised of 
cylindrical surface 77a, which is connected to hole 
74, and the outward-facing flange 77b with a larger 
radius. The sealing ring 82, which is established on 
the cylindrical surface 77a, seals the space between 
cylindrical surface 77a and hole 74'. The flange 77b 
is connected to the upper edge surface 74a of jig 74, 
and jig 77 maintains piston 75 at prescribed positions 
in hole 74'. Also, these jigs 74 and 77 are made of 
insulating materials (resin, for example). In the 
airtight chamber 83, which comprises hole 74' and 
piston 75, eight radial pathways 84 are established on 
the upper wall of hole 74' in the case of this example, 
as can be seen in Fig. 5. Each of the pathways 84 
penetrate jig 74 horizontally, open into the exterior 
wall surface 85, and create exit/entrances 86A, 87A, 
. .., 93 A, respectively. Hole 74' has on its bottom 
surface a cone that narrows in direction of the center, 
and eight radial pathways 95 are connected to 



pathway 94, which is established on the lower edge. 
Each of the pathways 95 penetrate jig 74 
horizontally, open into the exterior wall surface 85, 
and create exit/entrances 86B, 87B, 93B, 
respectively. The cone surface of hole 74* has several 
apertures, and electrode 96 (platinum or lead, for 
example) is established on a plate surface that has 
approximately the same radius as piston 75, The 
shape of electrode 96 is determined such that the 
distance between electrode 96 and the foremost tip . 
75a of piston 75 is constant. Also, toric electrode 97 
is secured on the wall of hole 74', and the inward- 
facing flange-shaped protuberance 97a, which is on 
the opposite side as ring 75b of piston 75, is 
uniformly established. As shown conceptually in the 
diagram, cathodes with electrification ability are 
connected to electrodes 96 and 97 when necessary, 
and an anode is connected to piston 75. 

Fig. 6 is a conceptual diagram that 
demonstrates one example of this surface treatment 
device of this invention, incorporating the airtight 
container shown in diagrams 4 and 5. Each of the 
exit/entrances 86A,. . 93A, and 86B,. . ., 93B or the 
airtight container 98 are connected to the resin- 
removing device 99, the flushing device 100, the 
etching device (not shown in the diagram), the smut- 
removing device, the nitric acid treatment device, the 
zincate treatment device, the chrome plating device, 
and the cleaning device, respectively. Resin- 
removing solution is stored inside tank 101 of the 
resin-removing device 99, and water is stored inside 
tank 102 of the flushing device 100. In the figure, Vs 
indicate valves, and Ps indicate pumps. 103 and 104 
are decompression valves, and 105 and 106 are 
constant-pressure valves. One side of the constant- 
pressure valves 105 and 106 is opened to the exterior, 
and the pressure within tanks 101 and 102 remain 
constant. 107 is a decompressed gas container. 

Next, we explain the surface treatment method of 
this invention in cases in which the device detailed 
above is employed. 

a) Installation: Secure the piston 75 to jig 77 
(Fig. 4) with the preserving element 78, then insert 
and secure piston 75 to the prescribed position in the 
hole 74' of jig 74. 

b) Resin-removal: Operate pump P, (Fig. 6), 
open valves V ,^ , V ,^ , V ,^ and V ,^ , and pass the 
resin-removing solution from tank 101 into the center 
of arrangement 1 08 through pump P j , valve V ,^ , 

and valve V . Pass the solution into the airtight 
container 98, return the solution tank 101 through 
valves [V la ] and V ,^ , and expunge the air within the 
circuit Then .while operating pump P ^ , close valves 



V ,^ and V ,^ , open valves V , V ,^ , V ,^ , and V , 

circulate the resin-removing solution into the airtight 
container 98, and conduct resin-removal within 
airtight container 98, After a prescribed length of 

time has passed, stop pump P , , open valves V , 

V,*,V,,.V,^,V„.V,^.V„.andV^,.and 
expunge the resin-removing solution from the circuit 
with pressurized air. Then, in turn, close valves V , 

^\e*^ n> ^ 1/ ' OP®^ valves V ^2 .V ^3 (not 
shown in diagram). • V ^5 and valves and 
(not shown),..., open Vfiijegibie]a» then open valves 

V 2/ . V 3^ (not shown),. , Vji,icgibicK, ^26» ^31, 
(not shown),. . ., [Vg^]. After removing all of the 
resin-removing solution from the pathways 84 and 95 
that are not part of the resin-removing circuit by 
operating the valves in this way, close all of the 
valves. At this point, constant-pressure valve 105 
maintains the internal pressure within tank 101 at a 

level less than 0.2 kg/cm ^ , for example, and 
pressurized air is established with good circulation. 

Also, it would be permissible to further conduct 
vapor cleaning in a manner identical to that of the 
example of embodiment in Fig. 2, 
c) Flushing: In a manner identical to that of the 

resin-removing process of described above, operate 

pump P2 and valves Va^, • . - , [V 2« ]> ^2 1 
[V ^2 ]> conduct flushing, and then further operate 
valve V2/, and the other valves in the equipment; 
valves V ,^ , Vj^, . . Vg^, valves V ,^ , V^t. • • Vg^, 
valves Viyi Vjy,. . ., Vgy^ and valves V ^, , V ^3 , . . ., 

V . After removing all of the resin-removing 

solution from the pathways 84 and 95 that are not 
part of the resin-removing circuit by operating the 
valves in this way, close all of the valves. 

i Conduct the operations to follow in the same 
manner: (iii) etching, flushing, (iv) smut removal, 
flushing, (v) nitric acid treatment, flushing, (vi) 
zincate treatment, flushing, (vii) chrome etching, 
flushing, (viii) soaking. When performing chrome 
etching, it is necessary to apply a potential difference 
to prescribed locations between the piston head 75 
and electrodes 96 and 97. 

As explained above, in this example of 
embodiment, not only does this method limit the 
amount of treatment solution waste to a minimum, 
eight of each of the radial pathways 84 and 95 are 
established, and each of the treatment devices is 
connected to each of the exit/entrances, so 



maintaining the solution seal becomes simple. 
Furthermore, because the operations of the treatment 
process are limited to the operation of valves and 
pumps, automation becomes even simpler. 
(4) The multi-layer plating of the oscillating portions 
of the valves will be discussed below. 

Fig. 7 is a vertical-section front elevation 
diagram that demonstrates the case in which the 
surface treatment device of this invention is 
employed to perform [multi-layer] plating on the 
oscillating portion of a valve for an internal 
combustion engine. The cylindrical hole 1 10 is 
established on the upper edge of jig 109, and 
[illegible] 111, which contains aperture 1 1 la in the 
center, is uniformly secured to the upper edge surface 
of jig 109, Jig 1 13 is inserted in the hole 1 12 of 
[illegible] 111, and it is secured tightly with stopper 
1 1 lb. In aperture 111a, which is established in jig 
1 13, and the concentric apertures 1 13a and 111a, 
oscillating part 1 16 of the valve 1 15 is inserted from 
the upper direction through sealing ring 1 14, and the 
petal portion 1 17 of the valve 1 15 is supported by the 
conductive cylindrical supporting element 1 18. In the 
upper portion of the airtight chamber 1 19, which is 
comprised of hole 1 10, the lower surface of 
[illegible] 111, and the oscillating portion 1 16, a 
number of radial pathways 120 are created as 
necessary for plating, in the same manner in which 
they were created in the examples of embodiment in 
diagrams 4 and 5. In the lower portion of the chamber 
1 19, radial pathways 122 are created (equal to the 
number of pathways 120) that connect to pathway 
121. The electrode 123 is attached to the wall of 
cylindrical hole 110, and as shown conceptually in 
the diagram, a power supply with electrification 
ability is cormected to electrode 123 and supporting 
element 118 when necessary. 

The airtight container 1 19 of Fig. 7 used in 
placed of the airtight container 98 in the surface 
treatment device of Fig. 6. In this case, it is of course 
necessary to exchange the treatment solution in the 
tank with solution for nickel or chrome plating. Also, 
as a nickel supply source, a nickel electrode that is 
electrically connected with the electrode 123 (not 
shown in diagram) may be constructed. 

Through this example of embodiment, it was 
possible to easily progress the treatment process 
using only the operations of pumps and valves, and 
the amount of mixture of treatment solution with 
other solutions was reduced. Furthermore, because 
the [illegible] of electrode 123 and treatment portion 
is always maintained at a constant value, it becomes 
simple to create diluted plating solutions. Therefore, 
if chrome plating is performed after nickel plating, 
for example, it becomes simple to repeat this process 
to 'perform multi-layer plating. 
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The plating methods above are primarily 
explained in terms of [covering], but is simple to 
apply this invention effectively to cases in which 
electropolishing or chemical polishing are 
implemented. Furthermore, it is suitable to use other 
gases in place of pressurized air; for example, inert 
gases may be used in order to prevent oxidation. 

As explained above, this invention has the 
following merits: 

1) It is possible to conduct surface treatment of the 
necessary portions alone. 

2) This invention is economical in the sense that, 
because the accessory only partially comes in 
contact with the solution, the use of solutions, 
materials and electricity are kept at an absolute 
minimum. 

3) It is possible to send a fraction of the accessory, 
so it is possible to have a direct connection with 
the production line (reduction of replacement 
parts). 

4) The electrode position and airtight chamber 
shape can be easily set to meet the conditions of 
a specific accessory, and uniform treatment is 
possible. Therefore, it is simple to perform 
compound plating and multi- layer plating as 
well. 

5) Automation is made simple. 

6) Because treatment is performed within an 
airtight chamber, the operation environment 
improves. 

7) This invention is designed such that the entire 
border between the treatment portion and the 
non-treatment portion is sealed with an elastic 
mbber ring, so from the fact that the regions of 
the treatment portion and the non-treatment 
portion can be clearly defined, it is possible to 
actively expose only the treatment portion and 
perform precise surface treatment on the surface 
portion alone. 

Furthermore, with regard to the material 
quality of the rings 3, 6, 9, 61, 76, and 114, any resin 
of moderate elasticity may be used in place of mbber. 
Also, with regard to the example of embodiment in 
Fig. 2, it would be suitable to fixate the airtight 
container 14 and move the jigs 15 and 16. As for Fig. 
1 , we described an example of conducting treatment 
on two parts simultaneously, but this result can be 
achieved in the same way even if one part, or even 
three or more parts are used. When embodying 
diagrams 2 or 6, we explained the case in which 
treatment is performed with one group of arranged 
jigs, but multiple groups of arranged jigs can be 
connected in parallel or in series and be processed 
simultaneously, and in the case of Fig. 2, it would be 
suitable to set multiple sets of airtight containers on 
the same jig arrangement and treat them in parallel. 



Also, in diagrams 1, 3, 4, 5, and 7, we described an 
example in which the interior surface of the airtight 
container was cylindrical, but as can be seen from the 
accessory in Figures 8 and 9, this invention can of 
course be applied to non-cylindrical shapes. 

In cases in which almite treatment is 
performed on the head-side surface 125 of the 
combustion chamber of the cylinder head 124 shown 
in Fig. 8, or on the wall surface of the gas 
supply/drain 127 or 128 of the cylinder head from the 
internal combustion engine shown in Fig. 9, this 
invention can be employed by simply changing the 
shape of the jigs. 

4. Simple Explanation of Diagrams 
Figure 1 is the vertical-section front elevation 
diagram showing the airtight container from the 
surface treatment device of this invention. Figure 2 is 
a conceptual diagram showing the surface treatment 
device of this invention. Figures 3, 4, and 7 vertical- 
section front elevation diagrams, each of which 
shows a different example of embodiment of the 
airtight container. Fig. 5 is shows the cross-section of 
the V-V from Fig. 4, and Fig. 6 is a conceptual 
diagram that shows a different example of 
embodiment of the svuface treatment device. Figures 
8 and 9 are vertical-section front elevation diagrams 
showing additional examples of embodiment. 1,1*, 
59, 75. 115, 124, and 126 are parts, 3, 6, 9, 61, 76, 
and 1 14 are rings, and 14, 73, 98, and 1 19 are airtight 
containers for chemical treatment. 
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